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DEAR EDITOR, To date, the COVID-19 pandemic has affected

over 85 million persons worldwide, with 14% of cases severe

and 5% critical, and a general population case-fatality rate of

1%. Age is the main risk factor for severe disease and death,1

making residents of long-term care facilities (LTCFs) particu-

larly vulnerable.2 Therapeutic agents for COVID-19 remain

sparse, but ivermectin, an antiparasitic, has shown anti-SARS-

CoV-2 activity in vitro.3 Moxidectin, another macrocyclic lac-

tone, with a longer plasma half-life, could also be consid-

ered.4

On 6 March 2020, a 66-year-old woman (Resident 1) with

numerous comorbidities, from LTCF-A (Seine-et-Marne

county, in suburban Paris, France) was referred to our derma-

tology department with profuse scabies. She was treated in

our randomized controlled trial (NCT02841215) with iver-

mectin 400 or 200 µg kg�1 (exact dose double-blinded) on

days 0, 7 and 14. LTCF-A identified three more residents with

scabies, residing on different floors, and declared an outbreak.

They were treated accordingly, and all remaining LTCF-A resi-

dents and staff (n = 117) were also treated simultaneously

with ivermectin (200 µg kg�1, days 0–7, starting 10 March

2020) (Figure 1).

All confirmed or suspected cases of COVID-19 among

LTCF-A’s residents and staff from 5 March to 15 May 2020

were identified. LTCF-A residents’ demographics (age and sex)

and COVID-19 clinical outcomes (recovery, hospitalization or

death) were recorded. During the same period (5 April to 1

May 2020; no prior data available), all confirmed COVID-19

cases and deaths in all other LCTFs in Seine-et-Marne were

systematically declared in the French national online database

(https://signalement.social-sante.gouv.fr) and all data were

gathered by the Agence R�egionale de Sant�e–Ile-de-France
(https://www.iledefrance.ars.sante.fr).

We selected all county-wide LTCFs comparable with LTCF-

A in terms of fees and size (50–90 residents). All remaining

LTCFs provided aggregated demographic data (age and sex).

Each retained LTCF – except LTCF-A – was considered a clus-

ter. R software (v6.1.2; R Foundation, Vienna, Austria) was

used to estimate COVID-19 infection and mortality rates, and

their distributions. In parallel, an in vitro virological study mea-

sured the anti-SARS-CoV-2 activity of ivermectin and

moxidectin on VeroE6-monkey kidney cells at increasing con-

centrations (range 0�05–10 µmol L�1) by RNA quantification

and immunofluorescence (with cell viability controlled at each

step). We also performed a time-of-drug-addition assay.

Between 5 March and 15 May 2020, 69 LTCF-A residents

(median age 90 years, interquartile range 84–94; 78% female)

and 52 staff members received ivermectin (Figure 1). Eleven

persons presented confirmed or suspected COVID-19 (1�4%
declared in the ARS online database), with the first symptoms

noticed on 11 March 2020 (Resident 1 on 19 March 2020).

One resident (Resident 1) had a SARS-CoV-2-positive reverse-

transcriptase polymerase chain reaction. No hospitalizations

and no deaths were noted. Forty-five ‘matched’ county-wide

LTCFs were included as a reference sample (out of 177),

housing 3062 residents (median age 86 years, interquartile

range 87–89; 77�3% female). Among them, a mean of 22�6%
(95% confidence interval 16�3–28�9) acquired declared

COVID-19, with a lethality of 4�9% (95% confidence interval

3�2–6�5).
The virological study confirmed important in vitro antiviral

activity, with EC50 values of 0�14 � 0�02 µmol L�1 and

0�48 � 0�08 µmol L�1 for ivermectin and moxidectin,

respectively. The maximum inhibitions at 5 µmol L�1 were

55 000 and 19 000-fold, respectively, without affecting cell

viability. The study also showed dose-dependently limited

numbers of SARS-CoV-2-infected cells, and complete inhibi-

tion of SARS-CoV-2 infection at 2�5 µmol L�1. When iver-

mectin and moxidectin were added 3 h after infection (i.e.

early during SARS-CoV-2 infection), no antiviral effect was

seen (data not shown).

To control scabies, the entire LTCF-A population was given

ivermectin, while at the same time a COVID-19 outbreak was

declared. No ivermectin-exposed LTCF-A resident developed

severe COVID-19 or died, while residents from control LTCFs

showed higher COVID-19 rates. Usually, once COVID-19

enters an LTCF – in any healthcare system – its rapid dissemi-

nation5 is associated with a high risk of death. Ivermectin is

an antiparasitic drug that is used to treat neglected tropical

diseases such as onchocerciasis, helminthiases and scabies, and

is evaluated at high doses for malaria control. It could have a

protective role in COVID-19 within a therapeutic margin,6 as

supported by our optimized virological study. Other popula-

tions might have already benefited from ivermectin, as its use

was associated with lower in-hospital mortality in a multihos-

pital retrospective cohort study of 280 North American

patients [ivermectin, n = 173 (15%) vs. no ivermectin,

n = 107 (25�2%), odds ratio 0�52, 95% confidence interval
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0�29–0�96; P = 0�03].7 There are both epidemiological (i.e.

the ecological nature of the data with probability of unmea-

sured confounding) and virological limitations of the available

data, and difficulties in extrapolating in vitro antiviral effects

against different coronaviruses to clinical efficacy. However,

the plausibility is sufficient to carry out further studies to elu-

cidate whether ivermectin (and moxidectin) is or is not an

appropriate candidate for the prevention of COVID-19.
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Figure 1 Concomitant COVID-19 and ivermectin-treated scabies outbreak in a long-term care facility. The navy blue timeline represents COVID-

19-dictated closure coinciding with onset of a scabies outbreak in long-term care facility A (LTCF-A), and the oral ivermectin (IVM) treatments

for the scabies-infested patients (n = 4) and their contacts (n = 117), for a total of 121 IVM-treated individuals, according to NCT02841215 and

current therapeutic recommendations on scabies. The bars below the timeline represent the different individuals with confirmed or suspected

COVID-19 (LTCF-A residents and staff). Real-time reverse-transcriptase polymerase chain reaction (RT-PCR) (RdRp gene, CT 36 and N gene, CT

34) detected Resident 1’s COVID-19 (yellow bar).
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Saclay, Le Kremlin-Biĉetre, France; 5Institut Pasteur, Epidemiology and

Modelling of Antibiotic Evasion, Paris, France; 6Inserm U955, Universit�e de

Sant�e, Paris-Est, Cr�eteil, France; 7INTHERES, Universit�e de Toulouse,

Toulouse, France; 8Long-Term Care Facility Chief Medical Officer, Seine-et-

Marne, France; 9Service de M�edecine Interne, Centre Intercommunal de

Cr�eteil, Cr�eteil, France; and 10UMR SPHERE Inserm U1246, Universit�e de

Tours, Tours, France

Email: charlotte.bernigaud@aphp.fr

D.G. and A.A-B. contributed equally. L.G-B. and A.L. contributed equally.

B.G. and S.F. contributed equally.

References

1 Williamson E, Walker AJ, Bhaskaran KJ et al. Factors associated with
COVID-19-related death using OpenSAFELY. Nature 2020; 584:430–
6.

2 McMichael TM, Currie DW, Clark S et al. Epidemiology of COVID-

19 in a long-term care facility in King County, Washington. N Engl
J Med 2020; 382:2005–11.

3 Caly L, Druce JD, Catton MG et al. The FDA-approved drug iver-
mectin inhibits the replication of SARS-CoV-2 in vitro. Antiviral Res

2020; 178:104787.

4 Guzzo CA, Furtek CI, Porras AG et al. Safety, tolerability, and phar-
macokinetics of escalating high doses of ivermectin in healthy adult

subjects. J Clin Pharmacol 2002; 42:1122–33.
5 Arons MM, Hatfield KM, Reddy SC et al. Presymptomatic SARS-CoV-

2 infections and transmission in a skilled nursing facility. N Engl J
Med 2020; 382:2081–90.

6 Bray M, Rayner C, No€el F et al. Ivermectin and COVID-19: a report
in Antiviral Research, widespread interest, an FDA warning, two letters

to the editor and the authors’ responses. Antiviral Res 2020;
178:104805.

7 Cepelowicz Rajter J, Sherman M, Fatteh N et al. Use of ivermectin is

associated with lower mortality in hospitalized patients with
COVID-19 (ICON study). Chest 2021; 159:85–92.

Funding sources: The double-blind randomized controlled trial GALE-

CRUSTED (NCT02841215) is funded by the French Ministry of Health

(Programme Hospitalier de Recherche Clinique, 2014 AOM14612)

and supported by a grant from the French Society of Dermatology

(March 2019).

Conflicts of interest: C.B. and O.C. act as unpaid scientific advisors for

Medicines Development for Global Health. O.C. is the principal inves-

tigator of the RCT ‘Dose-finding Study of Moxidectin for Treatment of

Scabies’ (NCT03905265). G.D-P. is the principal investigator, B.G. is

the main statistician and O.C. is the scientific head of the RCT ‘Efficacy

Study Between Two Different Dosages of an Antiparasitic in Patients

With Crusted Scabies ‘GALECRUSTED’ (NCT02841215).

© 2021 British Association of Dermatologists British Journal of Dermatology (2021)

Research letter 3


